Environmental management and planning represent a relatively static and detached view of the agrarian landscape, contrasting with a dynamic perspective focusing on human participation, action, and perception of the landscape. This perspective focuses on species and nature types in the agrarian landscape as a result of dynamic processes. We present an interdisciplinary and historical case study of Kaus farm in Gudbrandsdalen, Norway, focusing on both external factors or drivers influencing landscape diversitysuch as environmental, agricultural and cultural heritage policy -and the farmer's decisions and practices. The mapping of botanical and cultural heritage shows that, even over a 60-year period, the farm's biodiversity has changed in accordance with these forces. The study recommends that future landscape management should regard knowledge of the factors that have changed the diversity of an agrarian landscape as being of equal importance to knowledge of the existing diversity.
INTRODUCTION
The cultural environment is in a state of constant change, expressing the dynamic interactions between natural and cultural forces in the environment (Antrop 2005) . However, are dynamic changes adequately reflected in environmental management as, for example, in the protection of cultural heritage or the management of botanical biodiversity? It can be argued that environmental management and planning represent a relatively static and detached view of the agrarian landscape, in contrast to a perspective focusing on human participation, action and perception of the landscape. Krogh (1995) uses the concept of 'landshaping' to refer to the physical and mental production of meaning in the meeting between human and landscape. He sees 'landshaping' as a creative process, where humans bring into their cultural values ways of understanding and physical skills. This is in accordance with Ingold's (2000) 'taskscapes' and his perspective on landscape as a lived phenomenon: not being 'space' as represented by the surveyor or the cartographer, but rather the world as it is known by those who dwell in it. The present paper is situated in an understanding of natural heritage as an expression of culture (Olwig 2005) . The role of nature or culture in the shaping of heritage identity depends on time and space and, most likely, in an interplay between regional and national discourses (Setten 2005; Germundsson 2005 ).
In the professional planning tradition, the values of the agrarian landscape are often surveyed and evaluated by a sort of 'snapshotting' process based on separate professional interests, with a special focus on botanical biodiversity. We call for a more holistic approach to the diversity of the agrarian landscape that integrates the different elements and factors of interaction. Lowenthal (2005) points out how natural and cultural heritage have, in many ways, come to be viewed as interconnected and, indeed, indivisible in a historical context. Nonetheless, differences in how we view and deal with legacies of nature and culture have gradually become more marked. Various authors (e.g. Palang et al. 2000; Dramstad et al. 2001; Fry et al. 2003; Baudry and Thenail 2003) have focused on the need for better integration of landscape ecology with social sciences. By presenting an interdisciplinary and historical approach to a farm landscape, this paper aims to provide a more integrated and dynamic perspective on the management of the agrarian landscape in general, and on the management of botanical biodiversity and cultural heritage in particular.
The farm landscape is an important meeting place between the human use and the biological constituents of that landscape (Figure 1 ). It is a spatial unit whose organisation is determined by the interplay between land use, material structures and spatial practices. The farm comprises a combination of arable land, grazing areas and passage arteries, such as paths and roads. Material structures are composed of the various buildings and their interrelationships in a functional unit. Spatial practices consist of the behavioural patterns that take place in the farmsteads, and are based on both the functional organisation of tasks and social relations. This paper is based on a case study on a specific Norwegian farm, Kaus farm in Gudbrandsdalen, and its surroundings (Figures 2 and 3) . Biodiversity in the agrarian landscape is complex. Multifunctional land use gives the agrarian landscape several new and different expressions. Botanical Kaus lies high on the slope above the valley floor with a magnificent view of the surrounding countryside. Due to the terrain and its location, it has an excellent climate biodiversity and cultural heritage are used in the paper to illustrate some of the possible components of the total diversity in the agrarian landscape. Figure 1 shows important external factors that influence the diversity in this landscape, based on this case study. The farmer is placed between external influencing factors and the total diversity. His choices, decisions and practice are influenced by these factors, but in interplay with cultural values and personal intentions. This perspective is in accordance with Stenseke (2004: 397) who states that 'landscape planning cannot only take physical facts as a point of departure, but must also deal with the human factor.' The paper is also inspired by Jones' (1988) dynamic perspective, claiming that processes of landscape changes can only be fully elucidated by using a combination of methods and explanations at different geographical levels. He combines three complementary factors contributing to the explanation of cultural landscape at micro-. meso-and macro-levels, requiring the examination of intention (motives), function (mechanisms) and structure (context). Other studies (e.g. Antrop 2005) focus on even higher driving forces of landscape change.
The main aim of the paper is to discuss how to provide a more integrated and dynamic perspective on the management of the agrarian landscape. We base the discussion on a presumption that knowledge about changes in the diversity of the agrarian landscape can contribute to more dynamic and inclusive landscape management. To develop this knowledge base, we raise the following questions:
• How are changes in the agrarian landscape and agricultural operations related to the changes which took place in Norwegian agricultural, environmental and cultural heritage policies from 1945 to 2005, as exemplified by a case study of a medium-sized Norwegian farm?
• How can knowledge about changes in the diversity of the farm landscape contribute to more dynamic and inclusive landscape management?
Based on interviews with two generations of farmers, the analysis of historical maps and documents, interviews with the local management and botanical fieldwork, processes of change over a 60-year time period are illustrated. The paper describes the present structure and recent history of the farmstead, the farmland, the area's botanical biodiversity and also some of the farmers' descriptions and evaluations of these aspects of the farm and their farming practices. This information provides a relevant basis for discussions concerning the dynamic relationship between the use of the area and its surrounding habitats, and how general objectives can be interpreted and practised in a local context. It is hoped that the paper will contribute to European discussions as to how the protection of nature areas in peripheral rural areas can contribute to regional development (Mose and Weixlbaumer 2007).
DIFFERENT PERSPECTIVES ON LANDSCAPE
This study is situated within a humanistic view that associates the landscape with a subjective interpretation of the surroundings (e.g. Jones 1991; Olwig 1996; Ingold 2000) . A phenomenological perspective, based on the philosophers Heidegger and Merleau-Ponty, focuses on the being and action of the human body in the landscape -'the life-world'as the basis for interpretation and production of knowledge. Differing cultural values, forms of comprehension and physical skills mean that any meeting between human and landscape cannot take place according to a standardised format. Such perspectives do not constitute a common basis in landscape management. As illustrated in the Norwegian national survey 'Valuable Cultural Landscapes in Norway' (Directorate for Nature Management 1994), it is highly likely that the results were influenced by the surveyors' personal professional standpoint, feelings for nature and experiences in the agrarian cultural landscape: in this case, a botanical perspective, representing a romantic sentiment relating to the eighteenth century agrarian landscape (Hanssen 1998) . When various kinds of cultural landscape studies, surveys or cultural landscape analyses are carried out, they often result in quantifiable evaluations of different types of landscapes or landscape elements. However, they often do not specify the criteria for such evaluation, or even how such criteria may be interpreted (Jones and Daugstad 1997; Hanssen 1998) . As a parallel to this, the concept 'cultural landscape' is used in many different ways in different sectors, reflecting different methodologies, research agendas and power interests (Jones and Daugstad 1997; Jones 2003) .
The following section briefly presents three different categories of perspectives on the agrarian landscape and the main changes in these perspectives during the study period. The perspectives relate to central factors that influence diversity in the agrarian landscape (see Figure 1 ), and are the basis for further discussions in the paper.
Environmental management and its perspective on the agrarian landscape and biodiversity
This paper defines nature socio-culturally (Olwig 2005) , according to approaches that emphasise the phenomenology of landscape experience (Ingold 2000) . We argue that Norwegian environmental management, even with regard to the agrarian landscape, is strongly influenced by the natural sciences in a view of culture as a heritage of nature. Aasetre (2000) describes the Norwegian planning tradition in nature management as being expertorientated and rationalistic. Thus, such a planner takes the importance of professional knowledge for granted, and has problems to detach him-or herself from personal value evaluations and is, probably, unable to regard his or her own representations as just one of several possible sets of meaning that can be ascribed to a landscape.
Following Lowenthal (2005) and Stenseke (2004) , the paper focuses on human influence as an important influencing factor for biodiversity in the agrarian landscape. Norwegian nature management has traditionally had a strong focus on usage and utility (Søylen 1995; Berg 1986 ), but a reorganisation of public environmental management through the establishment of the Ministry of Environment and the Directorate for Nature Management in the 1970s contributed to a higher priority for the protection of natural resources. As a result, a more conservative view of nature developed, with conservation of nature becoming synonymous with the conservation of wilderness areas. Efforts in environmental government agencies on a national and regional level concerning biodiversity have been linked to the conservation of nature, based on Norway's Nature Conservation Act of 1970 and later revisions of this law. In the early 1990s, the law was revised and the preamble's focus of attention changed from utilisation to protection of natural resources. From the mid-1990s to the present, the focus has been on the protection of species and their habitats, with conservation considered as a method for the protection of biodiversity. This is in accordance with the Rio Declaration (The United Nations 1992) which has been followed up in various ways in Norway, such as in the national programme for surveying and monitoring of biological diversity from 2003 to 2007 (Directorate for Nature Management 1999), divided into two phases, one for surveying and one for monitoring.
The surveys of nature types were defined by the Directorate for Nature Management (1999) based on established natural science information (see, inter alia, Bratli 1998) . Rolston (2001) discusses the uncertain relationship between ethics and conservation biology, i.e. our indefinable moral basis for the desire (or lack of desire) to conserve species. He raises the question of whether legislation relating to, and the management of, threatened species have a basis more in 'the charismatic megafauna' at the level of ecosystems, and less in the conservation of genetic variety at a lower level. The agrarian landscape of the 1800s is often defined as being in a state of nature, or as an ideal cultural landscape, as is also the case in the context of the protection of Norwegian cultural heritage. Funding for agrarian landscapes, for example, is often granted to protect precisely those elements in agrarian landscapes that were dominant in the 1800s, such as the re-introduction of old-fashioned fences. This cultural landscape also forms the basis for (inclusion on) red lists and for administrative prioritisation in both environmental and cultural heritage protection.
Efforts are on-going to introduce a new law on environmental protection in Norway, 'The Act relating to the protection of nature, landscape and biological diversity' (White Paper 2004: 28) . This recognises that genes, species and ecosystems are all involved in complex interactions which are also affected by human factors. Protection as a method for conservation of biodiversity is still a dominant aspect of environmental management, with an increasingly strong concentration on the adapted use of protection areas in connection with the tourist industry and other commercial developments, or as an instrument for regional development in rural areas in general (Mose and Weixlbaumer 2007) .
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Skår, Swensen and Dervo Cultural heritage management and its perspective on the agrarian landscape
In the cultural-historical disciplines, pluralism now plays a role comparable to the role of biodiversity in natural science. Pluralism may be used as an adequate common denominator for the criteria and strategies on which current policy for cultural heritage management is based. When the Norwegian Heritage Act was revised in 1992, the concept of cultural environment was defined as being 'areas where cultural historic remnants enter into a wider entity or context.' It can be viewed as a response to rapid changes in the cultural landscape and increased threats of fragmentation by its emphasis on the importance of seeing individual monuments and/or historic artifacts as essential elements in a larger network of historic structures. As a consequence of the changes which led to revision of the law, preservation officers have broadened their perspective from evaluating individual buildings and monuments in isolation to considering them as important elements in a broader cultural environment (Hegard 1995; Myklebust 1999) . Recent research (Swensen et al. 2004) has shown, however, that spatial changes taking place as a result of planning decisions are seldom based on this new insight. This is partly due to the planning system, insofar as decisions affecting cultural heritage structures are still made by several individual sectors, such as the agricultural and transport sectors. The basis for extensive co-operation was, however, incorporated in principle in the Heritage Act as early as 1978. Planners still tend to focus on separate or individual heritage artifacts rather than on cultural historic structures and environments as a totality. While understanding of the importance of the preservation of cultural landscapes seems to have spread widely, a similar understanding of the importance of protecting cultural historic environments seems to be more difficult. The two concepts are lodged in two different planning systems: cultural environments in the Cultural Heritage Act, as used at the central or regional level; and cultural landscapes in the Planning and Building Act which is used in planning at a local, municipal level.
The process of reorganisation and delegation of authority which took place during the 1990s has strengthened heritage management on a regional level. It was considered essential that the environmental sector develop a more comprehensive policy in which cultural heritage and cultural environments are allocated a more integrated and important role (Daugstad et al. 2002) . The importance placed on local engagement and identification of cultural heritage assets has led to a strengthening of the participation of municipalities and of their responsibility for their own local cultural environments. Another important aspect lies in the agreement reached as a result of Norway's ratification of the European Landscape Convention, which might result in higher political attention to the everyday rural landscape. In order to assess future possibilities deriving from the Landscape Convention, however, there is a need for wider awareness of the resources present in the everyday landscape. Agriculture is seen both as a threat to and a caretaker of cultural heritage. Daugstad et al. (2006) show that, within a Nordic context, active farming and cultural heritage are positively linked, with the farmer seen as a major caretaker of cultural heritage. Studies of documents from dominant international actors show that cultural heritage is generally seen more as something relating to active farming.
The farmer's perspectives of the agrarian landscape
The last 30 years have seen a transition in Western farming from a main focus on food production to the inclusion of other values such as landscape aesthetics, landscape protection, ecology, biodiversity and potential for recreational hiking (Inglehart 1990 ). Setten (2005) formulates the changes in Norwegian agriculture as a shift 'from production to protection,' and states that landscape is no longer the aesthetic by-product of farming, but its very product. These changes cause challenges to the position of the farmer in society, and in the relationship between the agrarian population and the surrounding cultural landscape. Setten (2005) shows how landscape heritage today is defined in the alien terminology of ecology and biodiversity, and how this leaves the farmer in a difficult practical, economic and ideological position. Demands for more efficiency, reorganisation and cheaper food on the one hand, and the production of communal benefits on the other, are experienced by many farmers as leading to a sort of personal conflict (Rønningen et al. 2005) .
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Norwegian farmers still believe that the production of food should be most important, even though many are aware of having a responsibility for cultural landscapes and the cultural heritage. Because there are different ways of reacting to a landscape, all of which can originate in differing value outlooks, conflicts can arise between the active users of an agrarian landscape and the managers of historic and other assets. Such issues have interested several scholars whose points of view and backgrounds are quite different (Bladh 1995; Greve 1998; Lillehammer 2003; Setten 2004; Stenseke 2006 ). Setten (2002 Setten ( , 2004 links an understanding of the agrarian landscape to its use (or lack of use) in her study of farmers and agrarian management in Jaeren, an intensively farmed region in south-western Norway. She focuses on the practice of farmers as being of decisive consequence for understanding how they perceive, construct and encode the landscape and nature. They know and construct the agrarian landscape by means of their physical experience as farmers. Setten considers that this practice contrasts with that of agricultural government agencies, which to a greater degree create a 'cognitive' landscape. The bureaucratic landscape can be characterised as being objective, neutral and detached, as built on information gained from studies of maps and plans, but not as having resulted from an explicit commitment to the landscape.
Setten (2004) also shows how the concept of time proves decisive for understanding the emergence of different views of the agrarian landscape. She characterises farmers' concept of time as being cyclical, because their work as farmers is conducted on a daily, monthly, yearly and even generational basis, so that the cultural landscape and nature itself are not unchanging. In the agricultural governmental agencies, however, she finds a concept of the cultural landscape as being an end product that, to a great extent, has a static visual appearance. This can be seen somewhat in contrast to the frequency of changes in the agrarian landscape, as regards changes in societal structures and framework conditions as well as visual appearance.
Biodiversity in the Norwegian agrarian landscape has received attention through earmarked grants for initiatives (e.g. the STILK/SMIL programme of 1990 for special environmental initiatives in agrarian landscapes). These grants can be compared with the Environmental Stewardship Scheme (Department for Environment, Food and Rural Affairs 2005), an agri-environmental scheme managed under the British Rural Development Programme. A Norwegian system that attempts to co-ordinate diverging environmental interests within a joint framework is 'The Environmental Plan' (Norwegian Agricultural Authority 2003) . Since 2003, any Norwegian farmer hoping to receive production subsidies has been required to devise such a plan. Part I of the plan involves a survey and mapping of important cultural heritage objects, cultural environments and biodiversity, and must also include plans for fertilising and all spraying records. Part II is meant to be background material on which applications for subsidies for special environmental efforts are based. The instruction booklet for these plans states that the 'environmental plans are to be tools for inclusive and systematic reviews of the environmental work and environmental status of the farm' (The Norwegian Agricultural Authority 2003).
Stenseke (2004, 2006 ) demands a greater focus on local knowledge in landscape policies, and argues that farmers, through their life experiences, can often provide valuable insights, especially concerning how general objectives could be interpreted in the local context. Germundsson (2005) argues that the national ideology during the last century has promoted the preservation of stereotyped landscapes that ignore the human element of action, and that this generates a notion of an innate and given national landscape.
THE STUDY OF KAUS FARM

Study area
Kaus farm lies in Ringebu municipality in Gudbrandsdalen, a valley that stretches from Dovre, south of Trondheim, and farther south to the rural areas around Lake Mjøsa ( Figure 2 ). The widereaching agricultural land reform that took place around 1850 promoted new settlement patterns over much of Norway. In Gudbrandsdalen, this led to a marked shift from dual to single farmyards (inner-and outer yards) about 100 years ago. Thanks to its distinctive tradition of building in logs, the Gudbrandsdalen region has some of the oldest and best-preserved buildings in Norway (Engen 1992) . The hallmark of such old farmsteads -the many small-scale log outbuildings -is still retained here.
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Skår, Swensen and Dervo Kaus farm is characterised by a combination of older and newer buildings, similar to many other farms in active use (Figure 3 ). Kaus farm is therefore suitable as an illustration of the changing processes and dynamics of the agrarian landscape. It has been in continuous operation throughout the period of study: 1945 to 2005. It is of medium size (8.8 ha under cultivation, 50 ha forest). The farm is very old; its owners are known by name as far back as 1615. The present owners took over the farm in 1987 from their parents who ran the farm between 1957 and 1987. Different kinds of livestock were kept on the farm in the post-war years, as on most Norwegian farms. Since the 1980s, farm operations have been based on production of milk and also on some outside subsidiary income.
Methods for the compilation of data
In order to allow for a suitable interconnection of our interdisciplinary questions, we chose a variety of methods to illuminate the various perspectives and disciplinary standpoints (see Table 1 ).
We obtained information from the owners and the present owner's parents in the course of numerous conversations and inspections and by means of in-depth interviews. This information covered changes in operations and the reasons for such changes, information about the buildings, the owners' opinions about what has influenced their farm operations, and other issues. The researchers' disciplinary standpoints were conducive to the shifting perspective of the interviews, mainly addressed to social (structural or private) or natural conditions. This was also the situation in the analysis of different historical documents; different aspects were emphasised depending on disciplinary focus. Information about natural and even social conditions and changes over the study period was derived from historical material such as aerial photographs, older private photographs and maps. Historical maps show the location of different fields; some document different types of crops. Inspections of historical maps with support from the owners were of great value, for knowledge production on the relationship between social and
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Skår, Swensen Information on natural conditions was compiled from botanical fieldwork. The botanical survey was performed on 24 July 2002. The land owned by the farm (excluding forests, but including the old cotter's farm, Kaushagen) was divided into subareas according to use (fertilised/unfertilised hay meadows, wooded and non-wooded pastures, abandoned fields, farmyard, etc. Figure 5) . Topographic maps and aerial photos were used in this process of subdivision, in addition to botanical field observations. For each sub-area, a list of observed vascular plant species was compiled. In some sub-areas, the number of species in a 1-m 2 plot was counted. Figure 4 shows the different sub-areas traced on a topographic map and an aerial photo from 2000, allowing the effect of combination of different methodologies to be seen.
Botanical field studies usually provide a 'snapshot' of the botanical conditions at specific points in time. This also applies to methods for mapping botanical biodiversity. This study combines this method with others that allow for an insight not only regarding the development of botanical biodiversity over time, but also as to those factors that had governed this development (see Figure 4 and Table 1 ).
It is not necessarily easy to observe changes in the surrounding landscape when you live in it. The previous owner of the farm told us that he had not observed special changes in the farm landscape in his lifetime. This topic was obviously something on which he had been reflecting; '. . . often I have been walking around, wondering about what has changed . . .' (previous owner, male). In order to draw nearer to the topic of landscape changes, we asked concrete questions about changes in livestock, forms of production, buildings, etc. The inspection of historical maps was another way to observe concrete changes (or lack of them) in the landscape. Influencing factors 1945 Influencing factors -2005 This study aims to contribute to a more integrated and dynamic perspective on the management of the agrarian landscape in general, and on the management of botanical biodiversity and cultural heritage in particular. Table 2 provides keywords to illustrate factors that are considered to be important in influencing agricultural, environmental and cultural heritage policies. Further key words both illustrate the production on Kaus farm during these periods and relate to the buildings in the farmyard (Table 3) .
Forces of transformation, changes in the farmyard and in botanical biodiversity
Background
Topography, climatic conditions, functionality, building traditions, technological skills, available building material and family patterns are all factors which influence the layout of a farmstead (Werne 1993; Risåsen 2000; Gjestang 1999 ). Among the forces that have most strongly influenced the layout of the farmstead since 1945 are state economic policies and subsidies, technological progress and inventions, agrarian directives, planning regulations, family patterns and labour division (Engvig 1972; Prestegard 1996; Veggeland 2000) .
The role of legislation regarding land ownership is important for understanding the changes within the agricultural sector. The male owner of Kaus today is the fourth generation. Before this family bought the farm, it had been for sale several times. Then, the current owner is hesitant to say whether the farm is an ancestral farm or not. He did not have the allodial privilege, i.e. he was not the oldest child on the farm and thus had no right of inheritance to the farm. This is in contrast to his wife on the farm where she grew up. Even if she is well aware of the focus on girls taking over, she thinks that she chose the farm with the best future possibilities. Their farming interest precedes the allodial privilege, and even the possible future interest of their children. This illustrates that the farmer's conceptualisation and practice of ownership rights are influenced by several factors. The previous owner gives another example of different practices of land ownership when he describes the importance of fishing rights in the mountains. This right was an important resource for food in the old days, whereas today it is related to a recreational resource. The old boat-houses are still in use, but fishing is an activity mainly for those with an interest and older people who have the time. Our interpretation is that the present owners in many ways feel less obliged to realise or turn to account the rights or traditions stemming from the ownership of the farm. Indeed, they express attachment to the
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Skår, Swensen and Dervo 1945 -1960 The post-war period 1960 -1985 The period of expansion Table 3 Production and farm buildings at Kaus in the three periods of time place even in a historical perspective. To their minds, the historical buildings on the farm represent a historical continuity. As active farmers, they want to be a part of this continuity. Most farmsteads undergo functional changes leaving traces of various building traditions and architectural trends. Adaptations to the demands of modern farming mean that numerous adjustments must be made; each adjustment represents a challenge to the farmstead as a unity. Kaus farm with its farmyard provides a good illustration of this process of continuous adjustment affecting functional and viable farming. Today, 13 buildings belong to the farm, including eight in the farmyard. The farm's oldest outbuildings are a loft, a pigsty, a smithy and a drying house for oats, of which the last two are situated outside the farmyard proper. The smithy has been placed approximately 100 m from the farmyard due to fire hazard. The drying house for oats is located near the fields. Although these two buildings are no longer in daily use, the owners consider that they have important cultural value and intend to restore them. An old sawmill by the river was destroyed by a flood in the late 1950s and, shortly afterwards, a new and more modern one was built farther away from the river. The owners carry on the previous generation's devotion to the preservation of the old houses, 'The houses have a value as they stand, one does not know how many will be left in other places' (today's owners). But the owners find it difficult to know where to begin; either by piecemeal repairs or a full renovation of the old houses. They find that agricultural policy, farm earnings and other income are the most important influencing factors related to decisions regarding possible restorations. In general, they find the agricultural policy difficult to understand entirely, as to their mind it lacks totality and changes from year to year.
As with most traditional Norwegian farms, Kaus used to depend on sending its herd to summer pastures a good distance from the farm. Often, several mountain summer farms were situated close together; this pattern was followed by the owners of Kaus. Current farming methods have made mountain summer farms largely redundant, and they are now mostly used as hunting cottages and holiday homes. In contrast, the Kaus farmers are the very last to continue using their mountain summer farm for pasturage. Until today, the amount of grazing land on the farm has been too small to cover the need for forage. In expressing their motivation, the farmers also emphasize the tradition of summer farming and their well-being of staying there, related to the stillness, tranquility and reduced stress. They also think of the well-being of the cows. Government subsidies for the use of mountain summer farms do not make a difference, as they are too low to cover the costs.
The period between 1945 and 1960
Information given in the interviews shows that chemical fertilisers were first used in this period, which also saw extensive mechanisation of operations. The production of grain and varied animal husbandry were both continued on the farm. Production diversity was reflected in the different characters of the buildings. Historical photos indicate that the areas which are now chemically fertilised grasslands were previously wheat fields and natural pastures. The interviews and the photos documented strip farming in this period, which resulted in a patchwork landscape with different degrees of tilth and, subsequently, a small-scale variation. This variation caused high botanical diversity (Hallanaro and Pylvänäinen 2002) . The once-thick woodland surrounding the farm, visible on historical photos, is now a sparser forest that the farmers ascribe to grazing and woodcutting. This created a border or transition area of high species diversity around the farm. The amount of tilled land was less than today, while the earlier meticulous handscything of field borders augmented species diversity.
The period between 1960 and 1985
Kaus farm typifies the changes experienced by many farms in this period. This region saw a transition to milk production, forced by a strictly regulated policy based on regulated quotas of milk (Engvig 1972; Prestegard 1996; Veggeland 2000) . The parents of the current farmers operated the farm between 1957 and 1987. When decisions were taken in the late 1960s to concentrate primarily on milk production, the other livestock (sheep, hens, pigs and a horse) was sold and several buildings lost their function (see Table 3 ). Photographs and interviews with the farmers show that several buildings were razed and some new ones built. In 1969, it became necessary to build a new cowshed, a more modern farmhouse, and a garage. According to the
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Skår, Swensen and Dervo retired farmer, the time of building the cowshed was also influenced by new restrictions, like changes in the value-added tax, which were being implemented at the time. Because several of the oldest buildings remained alongside the newlybuilt ones, the farmyard gave an impression of multiplicity.
The previous generation of farmers stated that the grain fields were converted into chemically fertilised grasslands which were used in the autumn as infield pastures. Botanical diversity increased because of increased use of chemical fertiliser and a greater degree of ploughing. Species introduced by sowing and the spread of weeds contributed to the assumption of an increased species diversity. Based on botanical fieldwork (grid analysis) combined with dialogue with the farmers related to use of land, it is natural to assume that some species were less common and a few disappeared completely ( Figure 5 ) in this period. Table 1 and Figure 4 illustrate how different data sources support changes in the botanical biodiversity in the study period.
The period between 1985 and 2005
The son and his family moved into the farmhouse in 1987, and the parents took over a house built in the 1960s to provide accommodation for the grandparents. This is a bungalow located only 50 m from the main farm, but well separated from it by trees and other vegetation. According to older building traditions, the house for the retired farmer would be kept as part of the farmyard, but the original building was at this time used for other purposes. The location of the new house reflects modern ideals of home and family patterns. During one particular period, grants from the State Bank for Agriculture were more easily accessible if one built a 'standard house' rather than a house designed by an architect. This became an important factor in influencing the redevelopment of Norwegian farmyards (personal communication from retired rural agronomist, municipality of Ringebu). The razing of the older home for retired farmers gave the farmyard a more open appearance.
The current owners state that they did not focus on possible changes in the farmyard when they took over the farm, because the houses were naturally located in the terrain. They wanted to carry on as before, although with some modernisations, like building a mechanical hay dryer. They changed routines, but not the production. However, the introduction of new technology and machinery required modifications to the outbuildings (garage, silo). The owners describe the takeover as an optimistic period. The economy was better, hence they paid less attention to the agriculture policy.
Today they consider the quite large number of old houses on the farm as more of a challenge than a worry -and that intact farmsteads like Kaus are a rarity. It is important to them that the farmstead will look identical even in 50 years, and that houses are being conserved on active farms, not only on museums. They underline their view by saying 'this is important for history' (owners). Yet it is still a challenge to find the time and the economic possibilities for investments to renovate as they want. They were granted funds in 2006 for the restoration of three older buildings but, because these funds only cover a portion of the costs, the restoration work has been postponed temporarily. In an everyday context there are also other influencing forces: 'Everything is a question of priorities. The cowshed has been prioritised to satisfy demands and regulations. The most important is to invest in what benefits production' (owner, female).
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Skår, Swensen and Dervo The owners have calculated the income of production from taking over until today, and have found that the recession came in the late 1980s. Subsequently, they have also experienced increasing demands and regulations. An example is new agrarian directives that enhance environmental protection in farming, which led to the rebuilding of the cowshed in the 1990s. New European Union health directives expected in the near future will necessitate further extensions.
Cooperative operations starting in 2002 have resulted in greater acreage and will eventually lead to some sections being taken out of use, such as the species-rich field section that used to be cut in the summer to provide fresh grass for the young animals. Kaus is still a fully operative farm and, ironically, some factors in cooperative operations can contribute to increased botanical diversity when distinct border zones are overgrown and the stock graze on chemically fertilised grassland. An assumed increase in botanical diversity caused by overgrowing will only be realistic in a period of transition, before the loss of open landscape contributes to a loss of species diversity (see also below).
Diversity in the landscape at Kaus during the study period: reduction or expansion?
Based on botanical surveys in 2003, aerial and other photos, documents, maps and interviews, a historic reconstruction of the land use at Kaus was made, and from this the changes in biodiversity that have occurred were interpreted ( Figure 6 ). In addition, based on expected area use, a future vision for the coming 40 years was made for the same area categories ( Figure 6 ). The most important changes during the study period are the reduction of natural meadows and the increase in fertilised meadows. A tendency for Kaus in recent years is that the proportion of pasture land and fully cultivated fields has decreased, and the proportion of overgrown land has increased. This is mainly due to a joint operation with the neighbouring farm, which has led to the need for less cultivated land. During the study period, species intolerant to use of fertilisers, such as Gentianella campestris, Thalictrum simplex and various Dactylorhiza species have disappeared or become much less frequent. Many weeds, escaped garden plants and introduced species for hay production are new within the area. Hence, the botanical diversity at Kaus has increased in total, at the same time as some species intolerant to use of fertilisers have probably disappeared ( Figure 5 ).
Species diversity in parts of the farm
In the natural meadow (0.11 ha ), 135 species were identified. Within the single 1-m 2 plot analysed, 35 species were found. Natural meadow is a collective
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Skår, Swensen Pastureland and forest pasturage (3.5 ha) contained 147 species. Within the single 1-m 2 plot analysed, a total of 17 species were found. Today, it is not always easy to differentiate between pastureland and natural meadow based on the species of plants that grow there. Species diversity, whether pastureland is species-rich or species-deficient, is determined by small-scale variation, grazing incidence and degree of fertilisation. Typical species were spotted cats-ear (Hypochoerus radicata), grass of Parnassus (Parnassia palustris), mountain everlasting (Antennaria palustris), and moonwort (Botrychium lunaria).
In the fully cultivated fields/fertilised meadow (7.5 ha), 81 species were found. Within the two 1-m 2 plots analysed, five and seven species, respectively, were found. The area consisted of fields or modern meadows that had been ploughed, sown with introduced seeds and fertilised with chemical fertiliser. Species diversity is low and dominated by sown grass species such as common bent (Agrotis capillaris) and Timothy (Phalaris arundinacea). Most other species were found in the border zones. Typical species were perennial rye grass (Lolium perenne), common fumitory (Fumaria officinalis), field pennycress (Thlaspi arvense), soapwort (Saponiaria officinalis) and annual bluegrass (Poa annua).
The overgrown land (0.14 ha) contained 93 species. In a 1-m 2 square, 17 species were found. This was a type of vegetation established because of the discontinuance of former use, with often species-rich border zones. Typical species were raspberry (Rubus idaeus), birch (Betula pubescens), rosebay willowherb (Epliobium augustifolium) and meadowsweet (Filipendula ulmaria).
Ruderal land (farmyards, roads, storage areas, etc.) totalled 10.2 ha and contained 162 species. The generic term describes unstable land areas that are not fields, such as yards, roadsides, storage areas and gravel pits. The greater habitat variation results in numerous species.
Like other farms, Kaus has experienced numerous modernisations during the study period. One might expect that this development towards a more mechanised form of operations could have led to a reduction in the biodiversity of the farm. A general tendency in the agrarian landscape is, however, that the total botanical biodiversity is in a period of transition, and has actually increased due to the influx of species of weeds, garden plants and certain grasses. Nonetheless, a number of demanding species found in agrarian landscapes have disappeared because of changes in forms of operation. It is possible that this is more noticeable because these species, which are considered essential to highly valued ninteenth century agrarian landscapes, have become regionally rarer due to changes in agricultural practice.
A general trend can also be observed in agrarian landscapes: towards a diminution of the rich patchwork of diverse types of areas (Hallanaro and Pylvänäinen 2002) . This is also the situation at Kaus. Here, as in other places, it is the particularly species-rich types of field, such as natural grasslands, that have almost disappeared. However, the tendency for new overgrowth at Kaus can actually contribute to an increase in the diversity of botanical species in a period of transition. The owners recognise that the overgrowth of border zones, primarily due to cooperative operations, has increased the available areas for grazing and haymaking. They also recognise that farmers in general no longer take time to keep border zones in order, and they lack the knowledge on how to handle a scythe.
The farmyard represents a cultural environment in which buildings dating back to the 1700s stand alongside buildings built in the 1960s or even later. The term diversity can here be used to describe this mixed and complicated building complex with its decided aspect of time, and where the farmyard appears as the result of the owners' balance between a desire for protection and operational needs.
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DISCUSSION
Landscape management may be characterised as being quite static, plan-based, and expertorientated (see, for example, Aasetre 2000; Setten 2002 Setten , 2004 . This leads to a detached view of the agrarian landscape, contrasting with a perspective focusing on human participation and action in the landscape. This paper has examined the relationship between the farmer as an active landscape participant and the conditions and forcing factors that influence his/her options, linking this to the diversity of the landscape in a broader sense of the term.
Our study of Kaus farm can in many ways be a relevant illustration of how the agrarian landscape, by reason of the farmer's options and actions, reflects changes in Norwegian agricultural, environmental and cultural heritage policies and agricultural operations from 1945 to 2005. The policies regulating historical monuments and sites during this period have not been equally pronounced and decisive for the agrarian landscape. Nonetheless, there have been tendencies for an increased focus on a more inclusive and integrated management of the cultural heritage to influence the attitudes of farmers. One significant impression arising from the study is that specific consequences for historical farm buildings, including those at Kaus, are the result of many factors -cultural, individual and economic.
A greater degree of coordination between the management of biodiversity and of historic monuments and sites is one important basis for the previously mentioned preparation of new draft legislation, the 'Act relating to the conservation of nature, landscape and biodiversity' (White paper 2004: 28) . For a long time, the agrarian sector has attempted to integrate an environmental aspect in agricultural production, both in Norway and in Europe as a whole, e.g. the funding made available under the STILK/SMIL programme of 1990 for special environmental initiatives in agrarian landscapes.
Even though the environmental plans introduced in 2003 allow for mapping and efforts connected to individual buildings or other objects or elements in the agrarian landscape, experience gained through the environmental plans from Ringebu municipality indicates a step in the right direction -toward a focus on historic sites and monuments as elements in a more integrated entirety in farm production. According to the agricultural advisor (telephone interview), even though many such environmental plans are of excellent quality, their most important effect lies in the creation of an attitude. She observes that projects which are funded have a great influence, because others are encouraged to do something themselves to counteract decay in buildings and landscape. The farmer will, nonetheless, still be confronted with a conflict of values in which traditions, identity and responsibility for protection must necessarily be balanced against economic priorities.
One essential argument is that that the evaluation of diversity at Kaus farm is dependent on how such diversity is judged; on the meaning of the terms 'botanical diversity', 'historic site' and 'historic monuments'; and on the type of evaluation attributed to specific species or specific historic monuments and sites. Overgrowth of the agrarian landscape is regarded as an increasing problem, and the decay of older buildings in the farmyard should be an important element in considerations of overgrowth. The farmyards represent economic as well as cultural-historical values, hence there is a need for practical testing of models that attempt to find solutions for the future use of these buildings within the realm of realistic, economic contexts. Such knowledge can be an important factor contributing to sustainable development.
A basic character of the cultural landscape is that it is always in a state of change. Ecological and biological processes of change may take place more or less independently of human influence. In the agricultural landscape, the human influence is great but, nevertheless, natural conditions limit the degree of human influence. The farmer is influenced by external factors and drivers. Focusing on the natural and cultural changing processes in the agricultural landscape, this study shows the necessity to adopt different methods to understand the natural and cultural processes of change over time. Different professional standpoints represent different 'looks' and methodological traditions. Corresponding patterns exist in landscape management, where the subject and method traditions of natural science have so far dominated. Interdisciplinary knowledge about changes in the diversity of the farm landscape illustrates the dynamic of agricultural landscape and should contribute to a break
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Skår, Swensen and Dervo with today's more static management approach. Future landscape management ought to regard knowledge of the factors that have changed the diversity of an agrarian landscape as being of equal importance to knowledge of the existing diversity. 
